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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of Species I in the reply filed on 01 
September 2005 is acknowledged. 

Claims 4-5 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b) 
as being drawn to a nonelected Species, there being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on 01 September 2005. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Hideo et 
al. (JP09-171195) provided by applicants' IDS. 

In regard to claim 1, Hideo et al. disclose (Figs. 10-17, 18 and 21) a reflective 
liquid crystal display having 

• a semiconductor substrate 1 , 

• a plurality of switching elements 2 formed on the semiconductor substrate and 

electrically isolated from one another, 

• a plurality of functional films 4a/4b formed one upon another over the switching 

elements, 
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• a plurality of reflective pixel electrodes 8a formed on a top one of the functional 

films and electrically isolated from one another to correspond to the switching 
elements, respectively, 

• storage capacitors 3 provided for the switching elements, 

• each switching element 2, each reflective pixel electrode 8 connected to the 

switching element, and 

• each storage capacitor 3 for the switching element constituting a pixel, pixels 

being arranged in a matrix on the semiconductor substrate, 

• a transparent substrate (glass substrate 22), 

• a transparent counter electrode 23 formed on a reverse of the transparent 

substrate to face the reflective pixel electrodes, and 

• liquid crystals 30 inherently sealed between the reflective pixel electrodes and 
the counter electrode, 

the reflective liquid crystal display comprising: 

• at least two layers of light blocking metal films 52/53 that are formed one upon 
another between the semiconductor substrate 1 and the reflective pixel 
electrodes 8a with an insulating film 4a being laid on and under each layer of the 
light blocking metal films, to block part of read light 42, which has been made 
incident from the transparent substrate side to the liquid crystals through the 
counter electrode and has penetrated the insulating film adjacent to the reflective 
pixel electrodes through openings formed between adjacent ones of the reflective 
pixel electrodes, from reaching the switching elements, 
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• any one layer of the light blocking metal films 52 covering the openings formed 
between adjacent ones of the reflective pixel electrodes, the light blocking metal 
films in each layer being electrically isolated from one another pixel by pixel, 

• each light blocking metal film in each layer being electrically connected, through 
via holes, to each corresponding one of the switching elements, reflective pixel 
electrodes, and storage capacitors. 

wherein 
Claim 2 : 

• a storage capacitance value of the storage capacitor in each pixel is the sum of a 

storage capacitance value of a storage capacitor consisting of a diffused 
capacitor electrode 8a, an insulating film 4a/4b, a capacitor electrode 9a, and a 
capacitor electrode contact 10 formed on the semiconductor substrate and a 
storage capacitance value of a storage capacitor consisting of the two layers of 
the light blocking metal films and the light blocking insulating film formed 
between the two layers of the light blocking metal films. 
Claim 3 : 

• at least one of the two layers of the light blocking metal films 52/53 is made of a 

material selected from the group consisting of TiN, Ti, and layered TiN/Ti. 
2. Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Takayuki 
(JP2000-1 93994) provided by applicants' IDS. 

In regard to claim 1, Takayuki discloses (Fig. 1) a reflective liquid crystal display 

having 



Application/Control Number: 1 0/731 ,018 Page 5 

Art Unit: 2871 

• a semiconductor substrate 1 , 

• a plurality of switching elements 2 formed on the semiconductor substrate and 

electrically isolated from one another, 

• a plurality of functional films 4 formed one upon another over the switching 

elements, 

• a plurality of reflective pixel electrodes 1 5 formed on a top one of the functional 

films and electrically isolated from one another to correspond to the switching 
elements, respectively, 

• storage capacitors 3 provided for the switching elements, 

• each switching element 2, each reflective pixel electrode 15 connected to the 

switching element, and 

• each storage capacitor 3 for the switching element constituting a pixel, pixels 

being arranged in a matrix on the semiconductor substrate, 

• a transparent substrate (glass substrate 17), 

• a transparent counter electrode formed on a reverse of the transparent substrate 

to face the reflective pixel electrodes, and 

• liquid crystals 16 inherently sealed between the reflective pixel electrodes and 
the counter electrode, 

the reflective liquid crystal display comprising: 

• at least two layers of light blocking metal films 13/14 that are formed one upon 
another between the semiconductor substrate 1 and the reflective pixel 
electrodes 1 5 with an insulating film 4 being laid on and under each layer of the 
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light blocking metal films, to block part of read light, which has been made 
incident from the transparent substrate side to the liquid crystals through the 
counter electrode and has penetrated the insulating film adjacent to the reflective 
pixel electrodes through openings 15a formed between adjacent ones of the 
reflective pixel electrodes, from reaching the switching elements, 

• any one layer of the light blocking metal films 13/14 covering the openings 15a 
formed between adjacent ones of the reflective pixel electrodes, the light blocking 
metal films in each layer being electrically isolated from one another pixel by 
pixel, 

• each light blocking metal film in each layer being electrically connected, through 
via holes, to each corresponding one of the switching elements, reflective pixel 
electrodes, and storage capacitors. 

wherein 
Claim 2 : 

• a storage capacitance value of the storage capacitor in each pixel is the sum of a 
storage capacitance value of a storage capacitor consisting of a diffused 
capacitor electrode 15, an insulating film 4, a capacitor electrode 1 1 , and a 
capacitor electrode contact formed on the semiconductor substrate and a 
storage capacitance value of a storage capacitor consisting of the two layers of 
the light blocking metal films and the light blocking insulating film formed 
between the two layers of the light blocking metal films. 
Claim 3: 
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• at least one of the two layers of the light blocking metal films 14 is made of a 

material selected from the group consisting of TiN, Ti, and layered TiN/Ti. 

3. Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by Katsumi 
et al. (JP2002-040482) provided by applicants' IDS. 

In regard to claim 1 , Katsumi et al. disclose (Fig. 1) a reflective liquid crystal 
display having 

• a semiconductor substrate 31 , 

• a plurality of switching elements formed on the semiconductor substrate and 

electrically isolated from one another, 

• a plurality of functional films 41 -47 formed one upon another over the switching 

elements, 

• a plurality of reflective pixel electrodes 5 formed on a top one of the functional 

films and electrically isolated from one another to correspond to the switching 
elements, respectively, 

• storage capacitors provided for the switching elements, 

• each switching element, each reflective pixel electrode 1 5 connected to the 

switching element, and 

• each storage capacitor for the switching element constituting a pixel, pixels being 

arranged in a matrix on the semiconductor substrate, 

• a transparent substrate 2, 
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• a transparent counter electrode formed on a reverse of the transparent substrate 

to face the reflective pixel electrodes, and 

• liquid crystals 3 inherently sealed between the reflective pixel electrodes and the 

counter electrode, 
the reflective liquid crystal display comprising: 

• at least two layers of light blocking metal films 44/46 that are formed one upon 
another between the semiconductor substrate 31 and the reflective pixel 
electrodes 5 with an insulating film 43/45/47 being laid on and under each layer 
of the light blocking metal films, to block part of read light, which has been made 
incident from the transparent substrate side to the liquid crystals through the 
counter electrode and has penetrated the insulating film adjacent to the reflective 
pixel electrodes through openings formed between adjacent ones of the reflective 
pixel electrodes, from reaching the switching elements, 

• any one layer of the light blocking metal films 44/46 covering the openings 1 5a 
formed between adjacent ones of the reflective pixel electrodes, the light blocking 
metal films in each layer being electrically isolated from one another pixel by 
pixel, 

• each light blocking metal film in each layer being electrically connected, through 
via holes, to each corresponding one of the switching elements, reflective pixel 
electrodes, and storage capacitors. 

wherein 
Claim 2: 
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• a storage capacitance value of the storage capacitor in each pixel is the sum of a 

storage capacitance value of a storage capacitor consisting of a diffused 
capacitor electrode, an insulating film 41/43/45/47, a capacitor electrode, and a 
capacitor electrode contact formed on the semiconductor substrate and a 
storage capacitance value of a storage capacitor consisting of the two layers of 
the light blocking metal films and the light blocking insulating film formed 
between the two layers of the light blocking metal films. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-3 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Fumitoshi et al. (JP2002-357820) provided by applicants' IDS. 

In regard to claim 1, Fumitoshi et al. disclose (Fig. 10) a reflective liquid crystal 
display having 

• a semiconductor substrate 1 , 

• a plurality of switching elements formed on the semiconductor substrate and 

electrically isolated from one another, 

• a plurality of functional films 18/25/71/73/41/35/39 formed one upon another over 
the switching elements, 
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• a plurality of reflective pixel electrodes 41 formed on a top one of the functional 

films and electrically isolated from one another to correspond to the switching 
elements, respectively, 

• storage capacitors provided for the switching elements, 

• each switching element, each reflective pixel electrode 41 connected to the 

switching element, and 

• each storage capacitor for the switching element constituting a pixel, pixels being 

arranged in a matrix on the semiconductor substrate, 

• a transparent substrate (glass substrate 61), 

• a transparent counter electrode 55 formed on a reverse of the transparent 

substrate to face the reflective pixel electrodes, and 

• liquid crystals 51 inherently sealed between the reflective pixel electrodes and 

the counter electrode, 
the reflective liquid crystal display comprising: 

• at least two layers of light blocking metal films 37/38 that are formed one upon 
another between the semiconductor substrate 1 and the reflective pixel 
electrodes 15 with an insulating film 35/39 being laid on and under each layer of 
the light blocking metal films, to block part of read light, which has been made 
incident from the transparent substrate side to the liquid crystals through the 
counter electrode and has penetrated the insulating film adjacent to the reflective 
pixel electrodes through openings (between RE 41) formed between adjacent 
ones of the reflective pixel electrodes, from reaching the switching elements, 
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• any one layer of the light blocking metal films 37/38 covering the openings 1 5a 
formed between adjacent ones of the reflective pixel electrodes, the light blocking 
metal films in each layer being electrically isolated from one another pixel by 
pixel, 

• each light blocking metal film in each layer being electrically connected, through 
via holes, to each corresponding one of the switching elements, reflective pixel 
electrodes, and storage capacitors. 

wherein 
Claim 2 : 

• a storage capacitance value of the storage capacitor in each pixel is the sum of a 

storage capacitance value of a storage capacitor consisting of a diffused 
capacitor electrode, an insulating film, a capacitor electrode, and a capacitor 
electrode contact formed on the semiconductor substrate and a storage 
capacitance value of a storage capacitor consisting of the two layers of the light 
blocking metal films and the light blocking insulating film formed between the 
two layers of the light blocking metal films. 
Claim 3 : 

• at least one of the two layers of the light blocking metal films 37/38 is made of a 

material selected from the group consisting of TiN, Ti, and layered TiN/Ti. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Libsch et al. (US 6181398 B1) disclose a LCD reflection display array 
implementing two or more layers of reflecting front surface mirrors with an upper layer 
mirror(s) having bsorbing back surface(s). The mirror surfaces associated with each 
pixel are electrically connected to the pixel output electrode. The lower mirrors are 
appropriately positioned in the three dimensions to achieve nearly 100% aperture fill. 

Cacharelis (US 6437839 B1) discloses a liquid crystal on silicon (LCOS) display 
pixel with dual storage capacitors for increasing the storage capacitance of the charge 
storage node for the liquid crystal pixel. The two capacitors are in a stacked 
arrangement. The bottom capacitor is formed by using a buried diffusion layer as the 
bottom electrode, a first layer of polysilicon (poly) as the top electrode and silicon 
dioxide as the dielectric. The top capacitor is a poly-to-poly capacitor formed by using 
the first layer of poly as the bottom electrode and a second layer of poly as the top 
electrode. 

Sato et al. (US 6693691 B2) disclose a liquid crystal light valve includes a 
semiconductor substrate having a region for a plurality of switching elements formed in 
a matrix form. A first metal layer is formed on the surface of the semiconductor 
substrate through an insulating layer and divided into a plurality of parts by first slits. A 
second metal layer is formed on the first metal layer through another insulating layer 
and divided into a plurality of parts by second slits. A third metal layer is formed on the 
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second metal layer through still another insulating layer and divided into a plurality of 
parts by third slits. An opposite substrate has an opposite electrode on a surface 
thereof, disposed so as to be opposite to said third metal layer through an interval on 
the opposite electrode side. Liquid crystal fills the interval between said opposite 
electrode and the third metal layer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HOAN C. NGUYEN whose telephone number is (571 ) 
272-2296. The examiner can normally be reached on MONDAY-THURSDAY:8:00AM- 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim H. Robert can be reached on (571 ) 272-2293. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

HOAN C. NGUYEN 

Examiner 

Art Unit 2871 
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PRIMARY EXAMINE) 



